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AB The present invention is directed to a peptide or polypeptide comprising 
an Fv mol., a construct thereof, a fragment of either, or a 
construct of a fragment having enhanced binding characteristics 
so as to bind selectively and/or specifically to a target cell 
in favor of other cells, wherein the binding selectivity or 
specificity is primarily detd. by a first hypervariable region, and 
wherein the Fv is a scFv or a dsFv, and optionally having one or 
more tags. The enhanced binding is directed to a substantially 
exposed and/ or over-expressed binding site on or in a target 
comprising a cell in favor of other cells on or in which the 
binding site is not substantially available and/or expressed. The 
invention is further directed to a method for isolating such peptides and 
polypeptides from a phage display library and to the nucleic 
acid mols. encoding them. The invention provides for a 
pharmaceutical compn. comprising the peptide or polypeptide and 
kits for diagnosis and treatment of disease, specifically cancer, 
most specifically acute myeloid leukemia. 
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Methods, systems and kits are prov: 
expressing a selected epitope 
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ided for detecting mols. 
sample through use of an epitope 



detector contg. a single chain Fv for the selected epitope or a 
constrained epitope specific CDR, CDR mimetic or engineered CDR structure 
attached to an oligonucleotide. The method is useful 

for identifying a CDR, CDR mimetic or engineered CDR structure for use in 
an epitope detector or a ligand, a pharmaceutical drug or therapeutic 
agent . 
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AB The authors disclose methods for detecting mols. expressing a selected 
epitope in a sample through use of a single chain Fv for the 
selected epitope, or a constrained epitope-specif ic CDR, attached 
to an dsDNA oligonucleotide. The dsDNA oligonucleotide 
contains the promoter for the T7 polymerase. In one example, an 
immobilized pl85neu receptor was detected using epitope-specif ic scFv- 
oligonucleotide conjugate and fluorescent measurement of amplified 
RNA. 
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AB The authors disclose methods and reagents for detecting mols. expressing 
selected epitope in a sample through use of a "universal epitope 
detector". In one embodiment, the universal epitope detector is an 
anti-histidine tag single chain Fv attached to an T7 
promoter- contg . double -stranded oligonucleotide. In an 
illustrative example, HER2 is captured to a solid phase using an 
immobilized antibody and the analyte sandwiched with a second His-tagged 
antibody. Addn. of the universal epitope detector and amplification of 
synthesized radiolabeled RNA provides for a sensitive readout and 
quantitation of HER2 . 
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AB We have developed an extremely sensitive technique, termed 

immuno-detection amplified by T7 RNA polymerase (IDAT) that is 
capable of monitoring proteins, lipids, and metabolites and their 
modifications at the single-cell level. A double -stranded oligonucleotide 
containing the T7 promoter is conjugated to an antibody (Ab) , and then T7 
RNA polymerase is used to amplify RNA from the double -stranded 
oligonucleotides coupled to the Ab in the Ab-antigen 
complex. By using this technique, we are able to detect the 
pl85 (her2/neu) receptor from the crude lysate of T6-17 cells at 10 (-13) 
dilution, which is 10 (9) -fold more sensitive than the conventional ELISA 
method. Single-chain Fv fragments or complementarity 
determining region peptides of the Ab also can be 
substituted for the Ab in IDAT. In a modified protocol, the 
oligonucleotide has been coupled to an Ab against a 

common epitope to create a universal detector species. With the linear 
amplification ability of T7 RNA polymerase, IDAT represents a 
significant improvement over immuno-PCR in terms of sensitivity and has 
the potential to provide a robotic platform for proteomics . 
AB We have developed an extremely sensitive technique, termed 

immuno-detection amplified by T7 RNA polymerase (IDAT) that is 
capable of monitoring proteins, lipids, and metabolites and their 
modifications at the single-cell level. A double -stranded oligonucleotide 
containing the T7 promoter is conjugated to an antibody (Ab) , and then T7 
RNA polymerase is used to amplify RNA from the double -stranded 
oligonucleotides coupled to the Ab in the Ab-antigen 
complex. By using this technique, we are able to detect the 
pl85 (her2/neu) receptor from. . . of T6-17 cells at 10 (-13) dilution, 
which is 10 (9) -fold more sensitive than the conventional ELISA method. 
Single-chain Fv fragments or complementarity determining 
region peptides of the Ab also can be substituted for the Ab in 
IDAT. In a modified protocol, the oligonucleotide has been 
coupled to an Ab against a common epitope to create a universal 
detector species. With the linear amplification ability of T7 RNA 
polymerase, IDAT represents a significant improvement over 
immuno-PCR in terms of sensitivity and has the potential to provide a 
robotic platform. 
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AB We have developed an extremely sensitive technique, termed 

immuno-detection amplified by T7 RNA polymerase (IDAT) that is 



capable of monitoring proteins, lipids, and metabolites and their 
modifications at the single-cell level. A double -stranded oligonucleotide 
containing the T7 promoter is conjugated to an antibody (Ab) , and then T7 
RNA polymerase is used to amplify RNA from the double -stranded 
oligonucleotides coupled to the Ab in the Ab-antigen 

complex. By using this technique, we are able to detect the pl85her2/neu 
receptor from the crude lysate of T6-17 cells at 10-13 dilution, which is 
109-fold more sensitive than the conventional ELISA method. Single -chain 
Fv fragments or complementarity determining 

region peptides of the Ab also can be substituted for the Ab in 
IDAT. In a modified protocol, the oligonucleotide has been 
coupled to an Ab against a common epitope to create a universal 
detector species. With the linear amplification ability of T7 RNA 
polymerase, IDAT represents a significant improvement over 
immuno-PCR in terms of sensitivity and has the potential to provide a 
robotic platform for proteomics. 
AB We have developed an extremely sensitive technique, termed 

immuno-detection amplified by T7 RNA polymerase (IDAT) that is 
capable of monitoring proteins, lipids, and metabolites and their 
modifications at the single-cell level. A double -stranded oligonucleotide 
containing the T7 promoter is conjugated to an antibody (Ab) , and then T7 
RNA polymerase is used to amplify RNA from the double -stranded 
oligonucleotides coupled to the Ab in the Ab-antigen 

complex. By using this technique, we are able to detect the pl85her2/neu 
receptor from. . . of T6-17 cells at 10-13 dilution, which is 109-fold 
more sensitive than the conventional ELISA method. Single-chain Fv 
fragments or complementarity determining 

region peptides of the Ab also can be substituted for the Ab in 
IDAT. In a modified protocol, the oligonucleotide has been 
coupled to an Ab against a common epitope to create a universal 
detector species. With the linear amplification ability of T7 RNA 
polymerase, IDAT represents a significant improvement over 
immuno-PCR in terms of sensitivity and has the potential to provide a 
robotic platform. 
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method 
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AB We have developed an extremely sensitive technique, termed 

immuno-detection amplified by T7 RNA polymerase (IDAT) that is 
capable of monitoring proteins, lipids, and metabolites and their 
modifications at the single-cell level. A double-stranded oligonucleotide 
containing the T7 promoter is conjugated to an antibody (Ab) , and then T7 
RNA polymerase is used to amplify RNA from the double -stranded 
oligonucleotides coupled to the Ab in the Ab-antigen 

complex. By using this technique, we are able to detect the pl85 (her/neu) 
receptor from the crude lysate of T6-17 cells at 10 (-13) dilution, which 
is 10 (9) -fold more sensitive than the conventional EL ISA method. 
Single-chain Fv fragments or complementarity determining 
region peptides of the Ab also can be substituted for the Ab in 
IDAT. In a modified protocol, the oligonucleotide has been 
coupled to an Ab against a common epitope to create a universal 
detector species. With the linear amplification ability of T7 RNA 
polymerase, IDAT represents a significant improvement over 
immuno-PCR in terms of sensitivity and has the potential to provide a 
robotic platform for proteomics. 
AB We have developed an extremely sensitive technique, termed 

immuno-detection amplified by T7 RNA polymerase (IDAT) that is 
capable of monitoring proteins, lipids, and metabolites and their 
modifications at the single-cell level. A double -stranded oligonucleotide 
containing the T7 promoter is conjugated to an antibody (Ab) , and then T7 
RNA polymerase is used to amplify RNA from the double -stranded 
oligonucleotides coupled to the Ab in the Ab-antigen 

complex. By using this technique, we are able to detect the pl85 (her/neu) 
receptor from. . . of T6-17 cells at 10 (-13) dilution, which is 
10 (9) -fold more sensitive than the conventional ELISA method. Single-chain 
Fv fragments or complementarity determining 

region peptides of the Ab also can be substituted for the Ab in 
IDAT. In a modified protocol, the oligonucleotide has been 
coupled to an Ab against a common epitope to create a universal 
detector species. With the linear amplification ability of T7 RNA 
polymerase, IDAT represents a significant improvement over 
immuno-PCR in terms of sensitivity and has the potential to provide a 
robotic platform. 
CT Medical Descriptors: 

*protein determination 
analytic method 
lipid analysis 
promoter region 
conj ugation 

antigen antibody complex 
cell lysate 

enzyme linked immunosorbent assay 

human 

nonhuman 

rat 

controlled study 
human cell 
animal cell 
article 

priority journal 
*proteome 

RNA polymerase 

oligonucleotide 

antibody 

epitope 

RN (RNA polymerase) 9014-24-8 



=> dup rem 12 



PROCESSING COMPLETED FOR L2 

L4 1 DUP REM L2 (2 DUPLICATES REMOVED) 



=> d 14 bib ab kwic 

L4 ANSWER 1 OF 1 MEDLINE DUPLICATE 1 

AN 2001250834 MEDLINE 

DN 21244632 PubMed ID: 11320219 

TI Protein quantification from complex protein mixtures using a proteomics 

methodology with single-cell resolution. 
AU Zhang H T; Kacharmina J E; Miyashiro K; Greene M I; Eberwine J 
CS Department of Pathology, Abramson Institute for Cancer Research, 

University of Pennsylvania, Philadelphia, PA 19104-6082, USA. 
SO PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF THE UNITED STATES OF 

AMERICA, (2001 May 8) 98 (10) 5497-502. 

Journal code: 7505876. ISSN: 0027-8424. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 200106 

ED Entered STN: 20010618 

Last Updated on STN: 20030105 
Entered Medline: 20010614 

AB We have developed an extremely sensitive technique, termed 

immuno-detection amplified by T7 RNA polymerase (IDAT) that is 
capable of monitoring proteins, lipids, and metabolites and their 
modifications at the single-cell level. A double -stranded oligonucleotide 
containing the T7 promoter is conjugated to an antibody (Ab) , and then T7 
RNA polymerase is used to amplify RNA from the double -stranded 
oligonucleotides coupled to the Ab in the Ab-antigen 
complex. By using this technique, we are able to detect the 
pl85 (her2/neu) receptor from the crude lysate of T6-17 cells at 10 (-13) 
dilution, which is 10 (9) -fold more sensitive than the conventional ELISA 
method. Single-chain Fv fragments or complementarity 
determining region peptides of the Ab also can be 
substituted for the Ab in IDAT. In a modified protocol, the 
oligonucleotide has been coupled to an Ab against a 

common epitope to create a universal detector species. With the linear 
amplification ability of T7 RNA polymerase, IDAT represents a 
significant improvement over immuno-PCR in terms of sensitivity and has 
the potential to provide a robotic platform for proteomics. 
AB We have developed an extremely sensitive technique, termed 

immuno-detection amplified by T7 RNA polymerase (IDAT) that is 
capable of monitoring proteins, lipids, and metabolites and their 
modifications at the single-cell level. A double -stranded oligonucleotide 
containing the T7 promoter is conjugated to an antibody (Ab) , and then T7 
RNA polymerase is used to amplify RNA from the double -stranded 
oligonucleotides coupled to the Ab in the Ab-antigen 
complex. By using this technique, we are able to detect the 
pl85 (her2/neu) receptor from. . . of T6-17 cells at 10 (-13) dilution, 
which is 10 (9) -fold more sensitive than the conventional ELISA method. 
Single-chain Fv fragments or complementarity determining 
region peptides of the Ab also can be substituted for the Ab in 
IDAT. In a modified protocol, the oligonucleotide has been 
coupled to an Ab against a common epitope to create a universal 
detector species. With the linear amplification ability of T7 RNA 
polymerase, IDAT represents a significant improvement over 
immuno-PCR in terms of sensitivity and has the potential to provide a 
robotic platform. 
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AB 11F8 is a murine anti-ssDNA monoclonal autoantibody isolated from a lupus 
prone autoimmune mouse. This mAb binds sequence specifically, and prior 
studies have defined the thermodynamic and kinetic basis for 
sequence-specific recognition of ssDNA (Ackroyd, P. C, et al . (2001) 
Biochemistry 40, 2911-2922; Beckingham, J. A. and Glick, G. D. (2001) 
Bioorg. Med. Chem. 9, 2243-2252) . Here we present experiments designed 
to identify the residues on 11F8 that mediate sequence-specific, 
noncognate, and nonspecific recognition of ssDNA and their contribution to 
the overall binding thermodynamics. Site-directed mutagenesis of an 11F8 
single-chain construct reveals that six residues within the 
complementarity determining regions of 11F8 

account for ca. 80% of the binding free energy and that there is little 
cooperativity between these residues. Germline-encoded aromatic and 
hydrophobic side chains provides the basis for nonspecific recognition of 
single -stranded thymine nucleobases. Sequence-specific recognition is 
controlled by a tyrosine in the heavy chain along with a somatically 
mutated arginine residue. Our data show that the manner in which 11F8 
achieves sequence-specific recognition more closely resembles RNA- 
binding proteins such as U1A than other types of nucleic 
acid binding proteins. In addition, comparing the 

primary sequence of 11F8 with clonally related antibodies that differ by 
less than five amino acids suggests that somatic mutations which confer 
sequence specificity may be a feature that distinguishes glomerulotrophic 
pathogenic anti-DNA from those that are benign. 
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TI The regulation of autoimmune anti-DNA response by idiotype-specif ic 

cytotoxic T-cells in BALB/c mice. 
AU Lim, So-Yon (1) ; Ghosh, Swapan K. (1) 

CS (l) Life Sciences, Indiana State University, 6th and Chestnut, Terre 

Haute, IN, 47 809 USA 
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AB CD8+ cytotoxic T-cell (CTL) mediated control of autoreactive B-cells was 



investigated using a monoclonal antibody (mAb) , 2C3 (IgGl, k) derived 
from phthalate-immunized BALB/c mice. Since the idiotype (Ids) of 2C3 
share a striking homology with those of an anti-DNA mAb, BV04-01 (IgG2b 
k) , from autoimmune prone (NZBxW) Fl mice, we compared its binding 
specificity for phthalate with that for autologous DNA and 
oligonucleotides. The results show that 2C3 Ig has a strong 
affinity both for phthalate and DNA and, in particular, for the 
oligonucleotides, d(pT)4 and d(pT)10. Since the Ids of 2C3 Ig express 
germ-lme encoded Vkl gene, it was of interest to determine if this 
anti-DNA response is down -regulated in non-autoimmune BALB/c mice To 
assess this, six synthetic peptides based on the amino acid sequences of 
the Ids of 2C3 and four peptides corresponding to the Ids of non-Vk 1 
related anti-DNA Ab were chosen to stimulate splenic T-cells from naive 
BALB/c and (NZBxW Fl) mice. Among these peptides, VL1 encompassing 
complementarity-determining region 1 of 2C3 

light chain induces specific CD8 + CTLs in normal BALB/c mice. VLl-peptide 
does not induce CTL in (NZBxW) Fl mice. CTLs from VL1 -stimulated T-cells 
are cytotoxic to 2C3 hybridoma and VLl-peptide pulsed P815 cells, and 

CDS^Sn?' ^r^^f speci ! ic for MHC class I. *>eta2 microglobulin, and 
CDS molecules. VL1 (Id) -specific CTLs are induced in BALB/c mice as a 
mechanism to counter induction of auto-reactive anti-DNA B-cells. 
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Systemic lupus erythematosus patients under immunosuppressive treatment 
express high levels of the immunoglobulin lambda variable IGLV8S1 qene 
with silent somatic mutations. 

Passos F Geraldo aT^ CriStina; Trevisan Gla ^ce L; de Carvalho Ivan Fiore; 
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Systemic lupus erythematosus (SLE) patients express high titers of 
somatically mutated serum autoantibodies against nuclear structures 
including double-stranded DNA. These somatic mutations accumulate codons 
for basic amino acids in the immunoglobulin variable regions of both 
heavy and light chains, facilitating binding to nucleic 
acids. The variable (V) immunoglobulin lambda 8 (IGLV8S1) gene 
contributes to autoreactive B-cell repertoire of auto-immune patients. 
Accumulation of immune complexes of these anti-DNA autoantibodies causes 
severe systemic inflammation in SLE. The current treatment of lupus 
aisease is based on immunosuppressive drugs, but the precise role for this 
remainS t0 bS defined " To evaluate the in vivo effect of combined 
immunosuppressive treatment on B-lymphocytes repertoire of SLE patients 
we have developed an approach using the IGLV8S1 gene as a marker The ' 
transcription of this gene in treated SLE patients was increased 
However, we observed a trend, in these patients, to conserve 
complementarity determining regions (CDRs) and 

framework regions (FRs) of vlambdaS polypeptide light chain deduced 
sequence from its germline counterpart. Sequencing IGLV8S1 cDNA of 
rdecreatf 5 P atientS ' taken as a control for treatment effect displayed 
a decreased frequency of silent somatic mutations (consequently high 



frequency of replacement mutations) in the Vlambda8 polypeptide chain 
deduced sequence. These data suggest that the immunosuppressive drug 
treatment modulates the positive selection of somatically mutated VlambdaS 
light chain. 
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AB We have developed an extremely sensitive technique, termed 

immuno-detection amplified by T7 RNA polymerase (IDAT) that is capable of 
monitoring proteins, lipids, and metabolites and their modifications at 
the single-cell level. A double-stranded oligonucleotide containing the 
T7 promoter is conjugated to an antibody (Ab) , and then T7 RNA polymerase 
is used to amplify RNA from the double-stranded oligonucleotides 
coupled to the Ab in the Ab-antigen complex. By using this 
technique, we are able to detect the pl85 (her2/neu) receptor from the 
crude lysate of T6-17 cells at 10 (-13) dilution, which is 10 (9) -fold more 
sensitive than the conventional ELISA method. Single -chain Fv fragments 
or complementarity determining region 

peptides of the Ab also can be substituted for the Ab in IDAT. In a 
modified protocol, the oligonucleotide has been coupled 

to an Ab against a common epitope to create a universal detector species. 
With the linear amplification ability of T7 RNA polymerase, IDAT 
represents a significant improvement over immuno-PCR in terms of 
sensitivity and has the potential to provide a robotic platform for 
proteomics . 
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CS (1) Department of Biochemistry, University of Missouri School of Medicine, 
M121 Medical Sciences Building, Columbia, MO, 65212 USA 
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AB The recombinant anti-ssDNA Fab, DNA-1, and 16 heavy chain 
complementarity determining region 3 (HCDR3) 

mutant variants were selected for thermodynamic characterization of ssDNA 
binding. The affinity of Fab to (dT) 15 under different temperatures and 
cation concentrations was measured by equilibrium fluorescence quenching 
titration. Changes in the standard Gibbs free binding energy 
(DELTAGdegree) , enthalpy (DELTAHdegree) , entropy (DELTASdegree) , and the 



number of ionic pairs (Z) formed upon interaction were determined. All Fab 
possessed an enthalpic nature of interaction with ssDNA, that was opposite 
to the previously reported entropically driven binding to dsDNA 
(Tanha, J. , and Lee, J. S. (1997) Nucleic Acids Res. 

25, 1442-1449) . The contribution of separate residues of HCDR3 to ssDNA 
interaction was investigated. Analysis of the changes in DELTAHdegree and 
TDELTASdegree , induced by substitutions in HCDR3, revealed a complete 
entropy/ enthalpy compensation. Mutations R98A and D108A at the ends of the 
HCDR3 loop produced increases in TDELTASdegree by 10.4 and 15.9 kcal/mol, 
respectively. Substitution of proline for arginine at the top of HCDR3 
resulted in a new electrostatic contact with (dT)15. The observed linear 
correlation of Z and DELTAGdegree of nonelectrostatic interactions 
(DELTAGdegreenonel) at the anti-ssDNA combining site was used for the 
estimation of the specific DELTAGdegreenonel (-20 to -25 

cal/ (molcntdotANG2) ) , the average contact area (450-550 ANG2), the maximal 
Z (6-7) , and the limit in affinity under standard cation concentrations 
((0.5-1) X 108 M-l) for this family of Fab. Results suggested that 
rational engineering of HCDR3 could be utilized to control the affinity 
and likely the specificity of Ab-DNA interactions. 
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AB Free radicals produce a broad spectrum of DNA base modifications including 
7 , 8 -dihydro- 8-oxoguanine (8-oxoG) . Since free radicals have been 
implicated in many pathologies and in aging, 8-oxoG has become a benchmark 
for factors that influence free radical production. Fab g37 is a 
monoclonal antibody that was isolated by phage display in an effort to 
create a reagent for detecting 8-oxoG in DNA. Although this antibody 
exhibited a high degree of specificity for the 8-oxoG base, it did not 
appear to recognize 8-oxoG when present in DNA, Fab g37 was modified 
using HCDR1 and HCDR2 segment shuffling and light chain shuffling. Fab 
166 and Fab 366 which bound to 8-oxoG in single -stranded DNA were 
isolated. Fab 166 binds more selectively to single-stranded 
oligonucleotides containing 8-oxoG versus control 
oligonucleotides than does Fab 366 which binds DNA with 
reduced dependency on 8-oxoG. Numerous other clones were also isolated 
and characterized that contained a spectrum of specificities for 8-oxoG 
and for DNA. Analysis of the primary sequences of these clones and 
comparison with their binding properties suggested the importance of 
different complementarity determining regions 

and residues in determining the observed binding phenotypes. Subsequent 
chain shuffling experiments demonstrated that mutation of SerH53 to ArgH53 
in the Fab g37 heavy chain slightly decreased the Fab's affinity for 
8-oxoG but significantly improved its binding to DNA in an 
8 -oxoG- dependent manner. The light chain shuffling experiments also 
demonstrated that numerous promiscuous light chains could enhance DNA 
binding when paired with either the Fab g37 or Fab 166 heavy chains; 



however, only the Fab 166 light chain did so in an additive manner when 
combined with the Fab 166 heavy chain that contains ArgH53. A three-point 
model for Fab 166 binding to oligonucleotides 

containing 8-oxoG is proposed. We describe a successful attempt to 
generate a desired antibody specificity, which was not present in the 
animal ' s original immune response . 
Copyright 1999 Academic Press. 
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AB A cell line that produces an autoantibody specific for DNA quadruplex 

structures has been isolated and cloned from a hybridoma library derived 
from 3 -month-old nonimmunized autoimmune, immunodef icient "viable 
motheaten" mice. This antibody has been tested extensively in vitro and 
found to bind specifically to DNA quadruplex structures formed by two 
biologically relevant sequence motifs. Scatchard and nonlinear regression 
analyses using both one- and two-site models were used to derive 
association constants for the antibody-DNA binding reactions. In both 
cases, quadruplexes had higher association constants than triplex and 
duplex molecules. The anti-quadruplex antibody binds to the 
quadruplex formed by the promoter-region-derived oligonucleotide 
d(CGCG4GCG) (Ka = 3.3 x 10(6) M-l) , and has enhanced affinity for 
telomere -derived quadruplexes formed by the oligonucleotides d (TG4 ) and 
d(T2G4T2G4T2G4T2G4) (Ka = 5.38 x 10(6) and 1.66 x 10(7) M-l, 
respectively) . The antibody binds both types of quadruplexes but has 
preferential affinity for the parallel four-stranded structure. In vitro 
radioimmunof ilter binding experiments demonstrated that purified anti-DNA 
quadruplex antibodies from anti-quadruplex antibody-producing tissue 
culture supernatants have at least 10 -fold higher affinity for 
quadruplexes than for triplex and duplex DNA structures of similar base 
composition and length. The antibody binds intramolecular DNA triplexes 
formed by d (G4T3G4T3C4) and d(C4T3G4T3G4) , and the duplex d (CGCGCGCGCG) 2 
with an affinities of 6. 76 x 10(5), 5.59 x 10(5), and 8.26 x 10(5) M-l, 
respectively. Competition experiments showed that melted quadruplexes are 
not effective competitors for antibody binding when compared to native 
structures, confirming that the quadruplex is bound structure- 
specifically. To our knowledge, this is the first immunological reagent 
known to specifically recognize quadruplex structures. Subsequent 
sequence analysis demonstrates homologies between the antibody 
complementarity determining regions and 

sequences from Myb family telomere binding proteins, which are 
hypothesized to control cell aging via telomeric DNA interactions. The 
presence of this antibody in the autoimmune repertoire suggests a possible 
linkage between autoimmunity, telomeric DNA binding proteins, and aging. 
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AB The general overexpression of p53 by different types of tumor cells 
suggests that p53 immunity might be generally useful for tumor 
immunotherapy. We describe here the induction of immunity to p53 and 
resistance to tumor metastasis using an idiotypic network. Mice were 
immunized with domain-specific anti-p53 monoclonal antibodies (Abl) : 
PAb-248 directed to the N-terminus; PAb-246 directed to the specific 
DNA-binding region; or PAb-240 directed to a mutant p53 that does not bind 
specific DNA. Immunized mice responded by making anti- idiotypic 
antibodies (Ab2) specific for the Abl inducer. Abl PAb-24 6 induced Ab2 
that, like p53 itself, could bind the specific DNA 
oligonucleotide sequence of the p53 responsive element. Mice 
immunized with Abl PAb-240 or PAb-246 spontaneously made Ab3 anti-p53 
antibodies that reflected the specificity of their Abl inducers: Abl 
PAb-246 induced Ab3 specific for wild-type p53; PAb-240 induced Ab3 
specific for mutant p53 . Abl PAb-248 induced only Ab2 . The spontaneously 
arising Ab3 were of T cell -dependent IgG isotypes. Peptides from the 
complementarity determining regions of the Abl 

antibodies PAb-240 and PAb-246 could also induce Ab3 anti-p53. Finally, 
mice that produced Ab3 anti-p53 acquired resistance to tumor metastases. 
Therefore, an anti -idiotypic network built around certain domains of p53 
seems to be programmed within the immune system, specific Ab2 antibodies 
can mimic the DNA binding domain of p53, and Ab3 network immunity to p53 
can be associated with resistance to tumor cells. 
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AB We previously isolated nucleic acid-binding 



antibody fragments {Fab) from bacteriophage display libraries representing 
the immunoglobulin repertoire of automimune mice to expedite the analysis 
of antibody-DNA recognition. In the present study, the binding properties 
of one such anti-DNA Fab, high affinity single-stranded (ss) DNA-binding 
Fab (DNA-1) , were defined using equilibrium gel filtration and 
fluorescence titration. Results demonstrated that DNA-l had a marked 
preference for oligo(dT) (100 nM dissociation constant) and required 
oligo(dT) >5 nucleotides in length. A detailed analysis of the 
involvement of the individual heavy chain (H) complementarity- 
determining regions (CDR) ensued using previously 

constructed HCDR transplantation mutants between DNA-1 and low affinity 
ssDNA-binding Fab (D5) , a Fab that binds poorly to DNA (Calcutt, M. J. 
Komissarov, A. A., Marchbank, M. T., and Deutscher, S. L. (1996) Gene 
(Amst.) 168, 9-14). Circular dichroism studies indicated that the wild 
type and mutant Fab studied were of similar overall secondary structure 
and may contain similar combining site shapes. The conversion of D5 to a 
high affinity oligo (dT) -binding Fab occurred only in the presence of DNA-1 
HCDR3. Results with site-specific mutants in HCDR1 further suggested a 
role of residue 33 in interaction with nucleic acid. The results of these 
studies are compared with previously published data on DNA-antibody 
recognition. 
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AB Antibody Fabs that bind to DNA damages provide useful models for 

understanding DNA damage-specific protein interactions. BSA and RSA 
conjugates of the nucleoside and nucleotide derivatives of the oxidative 
DNA lesions, 7, 8-dihydro-8-oxoguanine (8-oxoG) and 7, 8-dihydro-8- 
oxoadenine (8-oxoA) , were used to immunize mice. RNA from the responders 
was isolated and used to repertoire clone and phage display Fabs that bind 
to these haptens. Direct binding and competitive enzyme-linked 
immunosorbent assay (ELISA) demonstrated that phage Fabs (Phabs) specific 
for 8-oxopurine-BSA conjugates and 8-oxoguanine were produced although the 
Phabs did not react with 8-oxopurines in DNA. Amino acid sequence 
comparisons among clones having different binding properties suggested 
that a relatively small portion of the binding surfaces defined by the 
complementarity determining regions (CDR) 

accounted for hapten binding specificity, whereas other recions appeared 
to stabilize hapten binding by interacting with protein or DNA epitopes. 
Chain shuffling between 8-oxopurine-BSA binding Fabs and a DNA binding Fab 
showed that the heavy chain of the DNA binder conferred DNA binding 
capacity to the light chain of only one of the 8-oxopurine-BSA binders. 
Homology modeling of the 8 -oxoG- specif ic clone g3 7 showed significant 
similarities to two previously isolated monoclonal antibodies specific for 
single-stranded nucleic acids. In the 8-oxoG Fab, 
which did not bind to DNA, the presumptive DNA binding canyon 
was blocked by heavy chain residues in the CDR2 region and appeared to 
lack part of the canyon wall due to the different placement of the light 
chain framework region. 
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AB The display of antibody (AB) fragments (Fab) on the surface of filamentous 

bacteriophage (phage) and selection of phage that interact with a 

particular antigen (Ag) has enabled the isolation of Fab that bind 

nucleic acids. Nucleic acid (NA) 

binding Ab occur in vivo in connective tissue disease patients and 
certain inbred strains of mice and are thought to be pathogenic. Although 
there is ample data concerning the amino acid (aa) sequence of murine 
monoclonal Ab (mAb) reactive with DNA, significantly less is known about 
how autoAb interact with NA. The complementarity- 
determining regions (CDR) contained in the Fab 

contribute to most Ag binding, especially through heavy (H) -chain CDR 3. 
We have examined the role of individual H-chain CDR of a previously 
isolated recombinant single-stranded DNA-binding Fab (DNA-1) in 
nucleic acid interaction using a combination of H-chain 

CDR switching and solution-binding experiments. The three H-chain CDR of- 
DNA-1 Fab were independently switched with the H-chain CDR of a Fab (D5) 
with very similar sequence and framework (FR) that binds DNA poorly in 
order to create all possible H-chain CDR combinations. The chimeric Fab 
genes were bacterially expressed, and their products were purified and 
analyzed. Results indicated that the H-chain CDR 3 of DNA-1 Fab, in the 
context of the remainder of the H-chain of D5 Fab, restored binding to 
oligo(dT)15 to 60% of DNA-1 levels, whereas H-chain CDR 1 and 3 of DNA-1 
with CDR 2 of D5 Fab restored binding to 100% A combination of H-chain CDR 
2 and 3 of DNA-1 Fab with H-chain CDR 1 of D5, unexpectedly resulted in 
the ability of the chimeric Fab to bind RNA preferentially over DNA. 
These studies demonstrate the importance of both H-chain CDR 1 and 3 in 
DNA recognition and further suggest that the specificity of the type of NA 
recognized by a particular Fab can be drastically altered by exchanging 
CDR. 
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AB Combinatorial IgG Fab phage display libraries prepared from a systemic 

lupus erythematosus (SLE) donor and a healthy donor were affinity selected 
against human placental DNA. Human monoclonal antibody Fab fragments 
specific for DNA were isolated from both libraries, although Fabs of the 
highest affinity were isolated only from the lupus library. Generally, 
apparent affinities of the Fabs for human placental DNA, purified 
double -stranded DNA, and denatured DNA were approximately equivalent. 
Surface plasmon resonance indicated Fab binding constants for a 
double -stranded oligodeoxynucleotide of 0.2-1.3 x 10(8) M-l. The 
higher-affinity Fabs, as ranked by binding to human placental 
DNA or to the oligonucleotide probe, tested positive in the 
Crithidia luciliae assay commonly used in the diagnosis of SLE, and 
interestingly the genes encoding the heavy-chain variable regions of these 
antibodies displayed evidence of only minimal somatic hypermutation . The 
heavy chains of the SLE Fabs were characterized by a predominance of basic 
residues toward the N terminus of complementarity- 
determining region 3 (CDR3) . The crucial role of 

heavy-chain CDR3 (HCDR3) in high-affinity DNA recognition was suggested by 
the creation of DNA binding in an unrelated antibody by HCDR3 
transplantation from SLE antibodies. We propose that high-affinity 
DNA-binding antibodies can arise in SLE without extensive somatic 
hypermutation in the variable -region genes because of the expression of 
inappropriate HCDR3s. 
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AB Models for the three-dimensional structures of the combining regions of 
six DNA-binding antibodies have been derived from the sequence data for 
their Fv domains presented here. Using the amino acid sequences and the 
canonical structure classes described by Chothia and Lesk (Chothia, C, 
and Lesk, A.M. (1987) J. Mol. Biol. 196, 901), model loops were selected 
from immunoglobulin domains of known structure for five of the six 
antibody hypervariable regions . Models for the third 
complementarity-determining region of the 

heavy chain were constructed from known immunoglobulin loops of similar 
length and sequence. Comparison of three of the models with the 
respective crystal structure indicates that this procedure can generate a 
working model of the antibody combining region that provides useful 
information on the nature of the interactions between antibodies and 
nucleic acids. As part of our continuing investigation into the 
structural basis of antibody-DNA recognition, the observed and predicted 
models for the combining regions of nucleic acid- 
binding antibodies have been examined. In general, single 
strand- specif ic antibodies have deep clefts where the antigen might bind, 
whereas duplex-specific antibodies present a relatively flat surface. In 



addition, on the basis of both sequence and structure, there is little to 
distinguish autoimmune antibodies from those produced by immunization. 
Testable hypotheses for how these antibodies might interact with single - 
and double-stranded nucleic acids are presented. 
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AB The primary structure of anti-DNA antibodies is highly diverse, a result 

of different germline variable (V) gene use, different combinations of 

immunoglobulin gene segments, peculiar heavy chain complementarity 

determining region 3 (H-CDR3) segments, and somatic 

mutations. Nevertheless, tertiary structure predictions reveal common 
features that yield information about likely contact sites in the anti-DNA 
combining site. That these contacts are involved with DNA binding is 
supported by recurrent features of a newly compiled set of homology groups 
of 13 variable regions of heavy chains (VH) and 11 variable regions of 
light chains (VL) , characteristic pattern of somatic mutations, and the 
results of site-directed mutagenesis. The role of antigen in the etiology 
of the autoimmune response is viewed in light of recent data on overlaps 
between anti-DNA and anti -nucleic acid binding 
protein specificities. 
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AB Various autoantibodies are found in systemic lupus erythematosus . 

Anti-double-stranded DNA antibodies are the most pathognomonic and among 

the most extensively studied. Genetic studies of these antibodies and 



their idiotypes suggest that high-affinity IgG anti -double-stranded DNA 
antibodies are produced by a process of somatic mutation and clonal 
expansion favoring sequences with accumulated positively charged amino 
acids in the complementarity-determining 

regions. The antigens that trigger this process are not known, 
but recent studies have suggested that a DNA-protein complex may be 
implicated. At the tissue level, these antibodies may react directly with 
membrane proteins or indirectly via complexes with DNA, histones, and 
heparan sulfate. Serologic studies have sought to establish links between 
clinical features and the presence of particular non-DNA-binding 
autoantibodies. Of particular interest have been antibodies to proteins 
with nucleic acid-binding potential, such as 
Sm, SS-A (Ro) , and SS-B (La) . 
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